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REVIEW OF OBJECTIVES

The primary object of this research contract is to provide adequate supplies of organic electro-optic
materials to permit the fabrication and evaluation of prototype devices. Devices will be fabricated in
house and will also be fabricated at a number of other academic (UCLA, Univ. of Texas-Austin),
industrial (TACAN, Pacific Wave Industries, Radiant Research, Lockheed Martin, etc.), and
government (AFRL-Wright Patterson, NIST-Boulder) laboratories. A second objective is to address
material issues that may arise in the fabrication of prototype devices. These issues include adequate
electro-optic activity, adequate material optical loss, unacceptable processing results such as phase
separation, etc. .

STATUS OF EFFORT

Kilogram quantities of a number of electro-optic materials have been synthesized, characterized, and
processed into device quality thin films. These materials have been provided to Professors William
Steier (USC-EE) and Harold Fetterman (UCLA-EE). They have also been provided to a number of
corporate and government research laboratories (see transitions). A number of high performance
prototype devices have been fabricated and evaluated. Moreover, material properties and processability
have been dramatically improved during the course of this research contract. Electro-optic coefficients
. have been systematically increased to on the order of 100 pm/V at telecommunication wavelengths.
Material optical loss values have been systematically reduced to values on the order of 0.7-1.2 dB/cm
with even lower values being obtained for a small number of polymer/dendrimer materials. The
processability of materials has been fine tuned to permit spin casting and poling of materials with the
introduction of minimum processing-associated optical (scattering) loss. Novel processing protocols
have been developed that permit the fabrication and post-fabrication trimming of sophisticated 3-D
electro-optic circuitry. Integration of polymeric EO circuitry with VLSI seminconductor electronics
and with silica fiber optics has also been achieved.

A number of dramatically successful prototype device demonstrations have been achieved
including (1) the demonstration of modulators operating to 113 GHz, (2) the demonstration of
modulators operating with halfwave voltages as low as 0.8 volt, (3) the demonstration of modulators
operating for greater than 1000 hours at 85°C exhibiting stable material electro-optic activity of 60
pm/V at 1.55 microns operating wavelength, (4) the demonstration of polarization-insensitive and in-
line modulation, (5) the demonstration of time stretching for frequencies as high as 102 GHz, (6) the
demonstration of 100 Gbit/sec analog-to-digital conversion, (7) the demonstration of 100 GHz
bandwidth oscillators, (8) the demonstration of high bandwidth spectrum analyzers based on electro-
optic modulators, (9) the demonstration of large angle spatial light modulators based on polymeric
electro-optic materials, (10) the demonstration of multiple phased array radar schemes based on
polymeric EO modulators, (11) the demonstration of optical gyroscopes, and (12) the demonstration
of high bandwidth optical switches based on polymeric EO materials.

The accomplishments of this program are well documented in the numerous publications
deriving from this research.
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